ETL 1110-3-394
27 Sep 91

NOTES: 1. 3.5° SLIP ANGLE ASSUMED FOR
61.0° NOSE WHEEL DEFLECTION.

2. DIMENSIONS IN TABLE
ARE IN FEET.

57.5°
EFFECTIVE
TURN

“4%

MINIMUM PAVEMENT
WIDTH FOR 180° TURN
61°
STEERING
ANGLE

v

MEASUREMENTS INCLUDE DISTANCES TO

OUTSIDE FACE OF NOSE AND MAIN LANDING
GEAR TIRES.

THEORETICAL CENTER OF TURN FOR

MINIMUM TURNING RADIUS. TURN INITIATED

WITH AIRCRAFT IN MOTION, APPROXIMATELY (OLE

THRUST ON ALL ENGINES WITH NO DIFFERENTIAL BRAKING.

“ x | v A R3 | R4 Re |

RS
" 61.7 | 393 | 126.0 744 | 1164 | 87.0 | 1017 “

Figure D91. MDonnell Douglas DC-8-62/-62F/ -72/-72F
M ni mum Turning Radii —3.5° Slip Angle
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350
40°
TURNING CENTERS (TYPICAL) 45°

TURNING RADII DEPICTED 55°
AEPRESENTS THEORETICAL
GEOMETRIC TURN CENTER

°°°

67° IMAXIMUM}

R4

NOTES: 1. ACTUAL OPERATING DATA MAY BE
GREATER THAN VALUES SHOWN.

2. DIMENSIONS IN TABLE

ARE IN FEET.
avace Deonees) | ™ R2 ) ~“ R e
8 1538 1ns 1833 17 1908 M
% ptiF} (L X4 10680 200 1638 183.0
» "2 20 1289 1874 14.7 1639
«© ne 1040 1208 s 131.4 1403
[d .1 "o 088 1549 e 18
$0 1) ns 1010 (118 137 1202
[ d 4“8 8.7 e N2 1079 122.1
® 23 7.2 0.4 mne 108 116.2
7 (MAXIMUM 208 ®%3 (%] 1904 0o 1007

Fi gure D92. MDonnell Douglas DC—8—-63/—63F —%3/ —%3F,
Turning Radii —No Slip Angle
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NOTES: 1. 3.6* SUP ANGLE ASSUMED FOR
67° NOSE WHEEL DEFLECTION.

2. DIMENSIONS IN TABLE
ARE IN FEET.

| / ,
[}
EFFECTIVE
\TURN A

83.40
|

MINIMUM PAVEMENT
WIDTH FOR 180° TURN

7l

[:> THEORETICAL CENTER OF TURN FOR
MINIMUM TURNING RADIUS. TURN INITIATED
WITH AIRCRAFT IN MOTION, APPROXIMATELY IDLE
THRUST ON ALL ENGINES WITH NO DIFFERENTIAL BRAKING.

67.0°
STEERING
ANGLE

v

MEASUREMENTS INCLUDE DISTANCES TO
OUTSIDE FACE OF NOSE AND MAIN LANDING
GEAR TIRES.

Ré
113.0

L

Fi gure D-93. MDonnell Douglas DC- 8-63/-63F/ -73/-73F,
M ni mum Turning Radii —3.6° Slip Angle
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27 Sep 91
TURNING CENTER (TYPngL)
R NOSE GEAR TURNIN

TURNING RAD!I DEPICTED 40° 45° FO

REPRESENT THEORETICAL 50° a ANGLE AS SHOWN
GEOMETRIC TURN CENTERS. l e STEERING ANGLE

DEGREES (TYP)
g0°
65°

NOTES: 1. ACTUAL OPERATING DATA Will BE
GREATER THAN VALUES SHOWN SINCE
TIRE SLIPPAGE 1S NOT CONSIDERED
IN THESE CALCULATIONS.

2. DIMENSIONS IN TABLE ARE IN FEET.
*R-3 1S MEASURED TO OUTSIDE TIRE FACE.

mﬂ%‘;‘gg&s) A1 R2 R3* R4 RS RS
0 678 838 "R} 120.9 AR 108.0

45 k%1 51.8 | ¥X 1 89.2 67.3 81.7

50 as 48 578 822 6.0 768

88 24 387 84.1 78.2 9.7 723

] 17.0 N4 §1.2 709 LIA! [T X ]

[ (] 122 288 49.0 681 5.1 e58

70 77 4.1 47.3 61.8 8.7 633

™ s 199 48.0 577 528 (1IN}

82 (MAXIMUM) -20 143 449 52.2 518 " X

Fi gure D94. MDonnel |l Douglas DC-9-15/-15F,
Turning Radii —No Slip Angle
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TURNING CENTER (TYPICAL)
o
TURNING RADII DEPICTED 40 559 FOR NOSE GEAR TURNING

REPRESENT THEORETICAL as° A
GEOMETRIC TURN CENTERS. / so ANGLE AS SHOWN
[ 60°

65°
STEERING ANGLE

20° DEGREES (TYP)

9 R3°
v

RS

NOTES.

1. ACTUAL OPERATING DATA WiLL BE
GREATER THAN VALUES SHOWN SINCE
TIRE SUIPPAGE IS NOT CONSIDERED

IN THESE CALCULATIONS.
2. DIMENSIONS IN TABLE ARE IN FEET. *R-3ISMEASURED TO OUTSIDE TIRE FACE
mﬂﬁgﬁg‘&es) RY R2 A3 R4 RS Ré
30 878 38 [ 8] 129 9.4 108.0
45 i 819 [ +1 ) 81.2 873 81.7
[ ] a’s “8 870 4.2 63.0 765
[ ] 24 8. L S 78.2 58.7 723
0 170 N4 512 T8 571 68.7
(] 122 28 40.0 8.2 581 658
k] 17 un 473 [ X} 53.7 8.2
78 s 199 48.0 597 s2¢ 611
82 (MAXIMUM) 20 143 “uoe 54.2 $1.6 585

Figure D-95. McDonnell Douglas DC-9-21, Turning
Radii —No Slip Angle
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TURNING RADII DEPICTED
REPRESENT THEORETICAL
GEOMETRIC TURN CENTERS.

40° 45° 50° TURNING CENTER {TYPICAL)

FOR NOSE GEAR TURNING

56° ANGLE AS SHOWN °
60°
65°
STEERING ANGLE
>  DEGREES (TYP)
70
75°

a1 MAXIMUM go0

N

RZ N\

=

-

RS R6
R4
NOTES:
1. ACTUAL OPERATING DATA WILL
BE GREATER THAN VALUES SHOWN
SINCE TIRE SUPPAGE IS NOT
CONSIOERED IN THESE
CALCULATIONS. *R-3 IS MEASURED TO OUTSIDE TIRE FACE
2. DIMENSIONS IN TABLE
ARE IN FEET.
STEERING .
ANGLE (DEGREES) Rl R2 R3 R4 Rs Re
0 [ =X ] 100.9 107. 1203 1103 1250
45 459 "3 740 100.8 80.7 928
$0 kX ] 520 70.2 221 %4 88.0
88 3.1 454 88.7 40 71.2 80.8
”0 225 s 22 7.3 [ 8] 7.4
[ 168 30 589 728 858 20
b 12 278 57.4 2.2 638 487
” [R] 24 5.8 62.2 824 7.0
82 (MAXIMUM) 27 156 848 8.8 81.2 64.0

Fi gure D—96. MDonnel |
Turni ng Radii

Dougl as DC- 9- 32/ - 33F,
—No Slip Angle
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TURNING CENTER (TYPICAL)
o FOR NOSE GEAR TURNING
60° ANGLE AS SHOWN

TURNING RADII DEPICTED 40° 45°  s0° 55°
REPRESENT THEORETICAL
GEOMETRIC TURN CENTERS.

65°
/
70°
STEERING ANGLE
DEGREES (TYP)
76°

Il
- =
O
R4
NOTES: 1. ACTUAL OPERATING DATA WILL BE
GREATER THAN VALUES SHOWN SINCE
Rﬁ&”ﬁgbﬁ%@aﬁnﬁ *R-31S MEASURED TO OUTSIDE TIRE FACE
2. DIMENSIONS IN TABLE ARE IN FEET.
ANGLE (DEGREES) A1 R2 A3’ R4 RS Re
0 0.3 1083 113.2 1448 1164 131.2
4 @2 6.2 0.3 1098 85.0 06.9
50 39.1 85.2 74.2 948 79.3 90.1
] 313 474 9.4 8.0 74.9 846
0 244 04 85.7 8.1 718 80.1
e 182 342 828 739 68.0 76.3
70 12.4 28 0.6 6.3 67.0 73.0
75 7.4 2.1 £9.0 630 6s.5 70.3
82 (MAXIMUM) 0.1 169 7.5 56.0 643 67.2

Fi gure D97. MDonnell Douglas DC-9-41,
Turning Radii —No Slip Angle
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TURNING RADII OEPICTED 40° | a5° TURNING CENTER (TYPICAL)
ngrnssem THEORETICAL 60° FOR NOSE GEAR TURNING

GEOMETRIC TURN CENTERS. 55° ANGLE AS SHOWN

60°

65°
STEERING ANGLE
DEGREES (TYP)
70°

75°

NOTES: 1. ACTUAL OPERATING DATA WILL BE
GREATER THAN VALUES SHOWN SINCE
TIRE SUPPAGE IS NOT CONSIDERED
IN THESE CALCULATIONS.

2. DIMENSIONS IN TABLE ARE IN FEET. R-3 ISMEASURED TO OUTSIDE TIRE FACE

Ms;“RmE:zN:EES) R1 R2 Ra* R4 RS Re
2 978 18 1227 1838 1288 140.0

4 529 (1] 870 100.0 1) 102.6

80 Qi 0. 0.4 1003 a5 95.3

L) ue 50.8 7.2 21 07 %3

© 272 a2 72 “s 170 843

. 204 3%.4 .1 1 X) 74 0.2

] 142 3.2 (7% 724 720 787

78 ¥ 43 Qs “s 704 s

82 (MAXIMUM) 0s 111} 2 (1Y 60 706

Figure D-98. McDonnell Douglas DC-9-51,
Turning Radii —No Slip Angle
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\

EFFECTIVE

TURN 79°

STEERING
ANGLE
82°

f

NOTES: 1. 3*TIRE SLIP ANGLE ASSUMES
82° NOSE WHE

TRACK

NOSE GEAR

TURN CENTER

MINIMUM PAVEMENT
WIDTH FOR

180°

TURN

EL DEFLECTION
DURING VERY SLOW TURNING.
2. NO DIFFERENTIAL BRAKING OR
UNSYMMETRICAL THRUST.
3. DIMENSIONS IN TABLE
ARE IN FEET.
—
EFFECTIVE
DC-9 TURNING X Y A R3 R4 RS R6
ANGLE
e 790 437 | 8s| 637 | 454 | sa5 | 519 | 598
-21 79° 437 | 85 | 637 | 454 565 | 519 | 595
32 79° §3.2 | 103 | 752 | 5.1 58.3 616 | 65.2
-33F
-41 79° 562 | 109 | 789 | 582 | 589 647 | €85
.51 79° 609 | 118 | 845 | 620 | 598 | 695 | 718
Fi gure D99. MDonnel |l Douglas DC-9-15/-15F/-21/-32/-33F/-41/-51

M ni mum Tur ni ng Radi

909
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45
TURNING RADII DEPICTED
REPRESENT THEORETICAL 80 :g:Nnggscégxga*r&Yrﬂge .
GEOMETRIC TURN CENTERS.
55 ANGLE AS SHOWN
60
STEERING ANGLE ’
DEGREES (TYP) /
(Ii
i
A
\' A1
// INS MAXIMUM, g9 /
/ “; F— /
e 4-/ ® —t /
& A, ) - \
R3’ \
RE6
RS
NOTES. 1. ACTUAL OPERATING DATA WILL BE
GREATER THAN VALUES SHOWN SINCE
TIRE SUPPAGE 1S NOT CONSIDERED
IN THESE CALCULATIONS.
2. DIMENSIONS IN TABLE ARE IN FEET. *R-3 1S MEASURED TO QUTSIDE TIRE FACE.
STEERING .
ANGLE {DEGREES) R R2 R3 R4 RS R6
3 171 108 148.7 180.0 148.8 180.6
S 64.1 808 1633 1273 107.8 1147
) 524 6.1 .4 1187 1008 1086
86 a2 80.0 0.3 108.7 (%4 .1
] ns 80.1 “s 970 9.3 918
[ ] 25.4 429 80.0 890 [ 1] [ X}
70 18.0 47 70 8y %2 822
75 1.1 2y 789 9 823 788
82 (MAXIMUM) 19 105 74.0 s 80.7 742

Fi gure D400. MDonnell Douglas MD-81/-82/-83/-88,
Turning Radii —No Slip Angle
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Dougl as MD-81/-82/-83/ - 88,

McDonnel |

Fi gure D-101.

M ni mum Turning Radii —3° Slip Angle
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TURNING RADII DEPICTED
REPRESENT THEQRETICAL 45
GEOMETRIC TURN CENTERS.
50 TURNING CENTER (TYPICAL)
FOR NOSE GEAR TURANING
§5 ANGLE AS SHOWN

STEERING ANGLE

DEGREES (TYP) 60

NOTES 1. ACTUAL OPERATING DATA WILL BE
GREATER THAN VALUES SHOWN SINCE
TIRE SUPPAGE IS NOT CONSIDERED

IN THESE CALCULATIONS.
2. DIMENSIONS IN TABLE ARE IN FEET. *R-3 IS MEASURED TO OUTSIDE TIRE FACE.
mge(ggggssm R1 R2 R3* R4 RS R6
30 1006 173 126.7 1636 1208 1423
43 846 na s 1178 945 102.4
50 445 611 830 Q7.7 881 94.4
55 357 524 .7 99.1 83.1 87.8
60 280 “7 738 9.4 793 823
65 210 LYA 70.3 846 764 77
70 146 313 678 78.2 74.2 738
75 8s 25.3 €6.0 722 728 70.4
82 (MAXIMUM) 05 172 644 64.5 711 666

Fi gure D402. MDonnell Douglas MD 87,
Turning Radii —No Slip Angle
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Dougl as MD-87, M ni mum

—3° Slip Angle

Figure D-103. MDonnell

Tur ni ng Radi i
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TURNING RADH DEPICTED /
REPRESENTS THEORETICAL . TURNING CENTERS

GEOMETRIC TURN CENTER / ) / / (TYPICAL)
/ / w /— STEERING ANGLES

.

NOTES: 1. ACTUAL OPERATING DATA MAY BE GREATER
THAN VALUES SHOWN SINCE TIRE SLIPPAGE IS
NOT CONSIOERED IN THESE CALCULATIONS.

2 DIMEMSIONS IN TABLE ARE IN FEET.

STEERING
ANGLE R1 R2 R3 Re | Rs A8

(DEGREES)

L) 1382 1729 1ns 2.7 106.1 2082

0 1083 1429 1480 2082 1008 178

£ ] 22 1309 1284 18048 144.2 1502

40 [_ 3] 1038 1128 167.7 1328 1443

L) 68.2 [ 1] 1028 154.1 1238 1040

80 438 n2 7 1428 174 123.7

58 3.4 o 4.8 133.0 1128 1160

0 Us 50.2 07 1244 1088 1008

[ 168 512 0.0 1167 108.9 104.0

68 (MAAXIMUM) 120 «“s 72 124 1048 1010

Figure D-104. MDonnell Dougl as DC-10-10,
Turning Radii —No Slip Angle
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EFFECTIVE -
TURN ANGLE - Y
;ATAEXIMUM .
ERING X <
AN ° N\ A
GLE 8 TIRE SLIP PAVEMENT
ANGLE TURN WIOTH FOR
CENTER 180° TURN
R3
R
Ry
NOSE GEAR RADII TRACK
MEASURED FROM OUTSIDE
FACE OF TIRE
MAXIMUM STEERING: MAXIMUM STEERING:
D SYMMETRICAL THRUST AND D UNSYMMETRICAL THRUST AND
NO DIFFERENTIAL BRAKING LIGHT DIFFERENTIAL BRAKING
SLOW CONTINUOUS TURN SLOW CONTINUOUS TURN
AFT CENTER OF GRAVITY AFT CENTER OF GRAVITY
MAX GROSS WEIGHT MAX GROSS WEIGHT

MINIMUM RADIUS TURN RECOMMENDED
FOR NORMAL, AOUTINE OPERATIONS.
LIMITED TO AVOID EXCESSIVE TIRE
WEAR AND REDUCTION OF LANDING
GEAR FATIGUE LIFE.

TYPEOF | EFFECTIVE | TIRE SUP
TURN | TURN ANGLE | ANGLE X Y A R R, Ry Re

[ 61.7° .3 725 | %0 [ 15| o390 | 1217 | 1076 | 1075
= s 1.8° 728 | 270 | 125 788 | 1104 | 1000 | e
E—g . . 728 | 998 | 1443 | san | 1222 | 1oe0 | 1079

NOTE: DIMENSIONS ARE IN FEET.

Figure D-105. McDonnell Dougl as DC-10-10,
M ni mum Turning Radii —Wth Slip Angle
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TURNING RAD1I DEPICTED
REPRESENT THEORETICAL
GEOMETRIC TURN CENTERS

TURNING CENTER
(TYPICAL)

-—STEERING ANGLE

68 MAXIMUM

NOTES: 1. ACTUAL OPERATING DATA MAY BE GREATER
THAN VALUES SHOWN SINCE TIRE SUPPAGE IS
NOT CONSIDERED IN THESE CALCULATIONS.

2. DIMENSIONS IN TABLE ARE IN FEET.

STEERING

ANGLE R1 R2 R3 R4 RS Re R?
(DEGREES)

» 1389 1739 1726 2419 186.1 206.9 156.4

30 108 3 1438 1459 2123 1818 179.3 126.3

3 86.7 121.7 1272 1903 145.0 159.8 104.2

40 60.4 104 4 1138 1738 133.1 144.7 8.9

45 §5.4 9 ¢ 103.1 159 9 1244 1331 73.0

50 447 7.7 95.2 148.8 1179 1237 61.2

55 338 68,6 9.0 1360 1130 1189 $1.1

60 248 59.6 84.2 130 1 109.2 100.4 422

e 185 518 00.6 1224 106.4 1038 L)

€8 (MAXIMUM) 120 470 rn? ue 105.0 100.8 28

Fi gure D4106. MDonnell Douglas DC-10-30 and DC- 10-40,
Turning Radii —No Slip Angle
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&
EFFECTIVE -
TURN ANGLE - Y
] \
MA XIMUM
STEERING
ANGLE 68° N {—
TUAN
CENTER A
R, PAVEMENT
WIDTH FOR
Rg 180° TURN
Ry
NOSE GEAR RADII TRACK
MEASURED FROM OUTSIDE
FACE OF TIRE
MAXIMUM STEERING: MAXIMUM STEERING :
! SYMMETRICAL THRUST AND [> UNSYMMETRICAL THRUST AND
NO DIFFERENTIAL BRAKING LIGHT OIFFERENTIAL BRAKING
SLOW CONTINUOUS TURN SLOW CONTINUOUS TURN
AFT CENTER OF GRAVITY AFT CENTER OF GRAVITY
MAX GROSS WEIGHT MAX GROSS WEIGHT
MINIMUM RADIUS TURN RECOMMENDED
FOR NORMAL, ROUTINE OPERATIONS.
LIMITED TO AVOID EXCESSIVE TIRE
WEAR AND REDUCTION OF LANDING
GEAR FATIGUE LIFE.
TYPE OF EFFECTIVE TIRE SUP Y A A R Re
TURN | TURNANGLE | ANGLE | X Ry ‘ s
> 2 (X 720 | ar2 | vera ] wsas | 1283 | 1075 | 1089
_P ar 1y 72 | 276 | 1280 | 790 | 1160 | 1047 | o088
= 720 | 427 | wes | 982 | 1308 | 16 | 1008

NOTE: DIMENSIONS ARE IN FEET.

Figure D-107. MDonnel |
M ni mum Tur ni ng Radi i
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Dougl as DC-10-30 and DC- 10-40,
—Wth Slip Angle
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Fi gure D—108. B. A . C. One—El even Mdel 200, 400,

and 500, M ni mum Turni ng Radii
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x.
TURNING CENTRE (TYPICAL) 38°
FOR NOSE GEAR TURNING
ANGLES AS SHOWN
PILOT'S
Pos‘l'nou
. \_\(R,
NOTE: DIMENSIONS ARE IN FEET.
R1 R2 R3 R4 RS RS R7
STEERING
ANGLE WNNER | OUTER NOSE OUTER
(DEGREES) MAIN MAIN | WHEELS WING NOSE*| TAL | PILOT
WHEEL | WHEEL TIP
0 90.8 18 19 149 158 132 142
% 728 9748 104 132 148 18 130
L 80.4 Q.7 827 19 140 108 1”21
48 470 723 3 107 1% 101 14
60 373 7 778 088.7 1931 98.4 110
88 2.0 544 727 9.0 128 923 108
60 (MAXIMUM) 26 4.1 Y (TY] 28 "% 100

*NOSE FULLY RAISED: PROBE NOT INCLUDED.

Figure D409. B. A C./SN AS Concorde,
Turning Radii —No Slip Angle
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NOTE: 60° IS MAXIMUM POWERED STEERING ANGLE
3°SLIPPAGE HAS BEEN ASSUMED TO OCCUR
GIVING AN EFFECTIVE ANGLE OF 87°
x
/— - ep—— .
yd \
/I \
I —" = N
[ —p . . —;——-::7\
‘ / . 5 \
EFFECT\VE | .
TURN
- :
60° STEERING p MINIMUM PAVEMENT
ANGLE ’ |

THEORETICAL CENTRE OF TURN
AT MINIMUM TURNING RADIUS

.\‘ \)( //.- .

\ WIDTH FOR 180° TURN

,

NOTES: 1. DIMENSIONS iN TABLE
ARE IN FEET.

2. EFFECTIVE TURN ANGLE
OF &§7°

n X l Y A B c 0 E

I! 58.7 | 14.5 127 91 127 88 Al n

*NOSE FULLY RAISED: PROBE NOT INCLUDED.

Figure D-110. B. A C. /SN AS Concorde, M nimum
Turning Radii —3° Slip Angle
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